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DETAILED ACTION 



1. 



Claims 1-55 are pending. 



2. 



The office acknowledges the following papers: 



Specification, claims, drawings, and arguments filed on 10/6/2006. 



Withdrawn objections and rejections 



3. The specification objections have been withdrawn. 

4. The drawing objections have been withdrawn due to amendment. 

5. The 35 USC § 1 12 second paragraph rejection for claim 15 has been withdrawn. 

6. The 35 USC § 1 12 second paragraph rejection for claims 24-30 have been 
withdrawn due to amendment. 



7. The following is a quotation of 35 U.S.C. §1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-8 and 14-42 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Bui (U.S. 2002/0056024), in view of Panwar et al. (U.S. 5,941 ,977). 

9. As per claim 1: 

Bui disclosed an apparatus comprising: 

A register stack engine to trigger memory operations in support of register 



New Claim Rejections - 35 USC § 103 
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windows (Bui: Paragraphs 14 and 1 5)(lf there are sufficient registers, the RSE will spill 
registers out to the backing store.); 

The register stack engine further to generate one or more micro-operations to 
perform a register window operation (Bui: Figure 1, paragraph 20)(The spill/fill 
operations are done by load/store instructions generated by the RSE.); and 

Bui failed to teach a scheduler to schedule the one or more micro-operations for 
execution and wherein the scheduler is to concurrently consider the one or more micro- 
operations as well as other micro-operations in an out-of-order scheduling scheme. 

However, Panwar disclosed a scheduler to schedule the one or more micro- 
operations for execution (Panwar: Figure 2 element 206, column 6 lines 19-50)(Bui: 
Paragraphs 26-30)(Panwar disclosed an instruction scheduler for scheduling 
instructions in a window-based processor. When combined with Bui in the eager mode, 
instructions are scheduled to work ahead and save the contents of the register stack to 
memory in anticipation of a stack overflow condition.); 

Wherein the scheduler is to concurrently consider the one or more micro- 
operations as well as other micro-operations in an out-of-order scheduling scheme 
(Panwar: Figure 2 element 206, column 6 lines 19-50)(Bui: Paragraphs 26-30)(Panwar 
disclosed an instruction scheduler for scheduling instructions in a window-based 
processor. When combined with Bui in the eager mode, instructions are scheduled to 
work ahead and save the contents of the register stack to memory in anticipation of a 
stack overflow condition. One of ordinary skill in the art at the time of the invention 
would realize that this is done while other micro-operations are executing in the 
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processor of Bui. Thus, one of ordinary skill in the art at the time of the invention would 
realize that these operations to save the contents of the register stack in an eager mode 
of operations results in scheduling these operations along with other operations that the 
processor executes.). 

Bui inherently has a way of scheduling micro-operations to execute within the 
pipeline, but does not specifically teach a scheduler. Using a scheduler to schedule 
operations out-of-order is a well-known way of sending instructions to functional units. 
The advantage of using a scheduler is that it will be able to detect when instructions are 
ready to execute and then send them onto the appropriate execution units. The 
advantage of using a scheduler for scheduling instructions would have motivated one of 
ordinary skill in the art to implement a scheduler in Bui for micro-operations. Thus, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
implement a scheduler for the advantage of being able to send instructions to 
appropriate execution units when they are ready. 

10. As per claim 2: 

Bui and Panwar disclosed the apparatus of claim 1, wherein: 

The register stack engine is further to insert the one or more micro-operations 

into an execution pipeline (Bui: Figure 3, paragraphs 26-27)(The RSE inserts store 

operations into the pipeline as the register pressure builds.). 

11. As per claim 3: 

Bui and Panwar disclosed the apparatus of claim 1 , wherein: 

The register window operation is a spill operation (Bui: Paragraphs 14-15). 
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12. As per claim 4: 

Bui and Panwar disclosed the apparatus of claim 3, wherein: 
The one or more micro-operations include a store micro-operation (Bui: 
Paragraph 20). 

13. As per claim 5: 

Bui and Panwar disclosed the apparatus of claim 1, wherein: 

The register window operation is a fill operation (Bui: Paragraphs 14-15). 

14. As per claim 6: 

Bui and Panwar disclosed the apparatus of claim 5, wherein the one or more 
micro-operations include a load micro-operation (Bui: Paragraph 20). 

15. As per claim 7: 

Bui and Panwar disclosed the apparatus of claim 1, wherein: 
The register stack engine is further to generate the micro-operations directly (Bui: 
Paragraphs 20 and 26-27)(Micro-operations are instructions .that perform an operation 
on the processor. The RSE has the ability to save registers to the backing store and 
thus inherently has the ability to generate micro-operations to perform the store 
operations.). 

Bui and Panwar failed to teach the register stack engine is further to generate the 
micro-operations indirectly, via a micro-op generator. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to move the functionality of the RSE producing micro-ops to another 
functional unit. In addition, according to "In re Japikse" (181 F.2d 1019, 86 USPQ 70 
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(CCPA 1950)), shifting the location of parts doesn't give patentability over prior art. 

16. As per claim 8: 

Bui and Panwar disclosed the apparatus of claim 2, wherein: 
The register stack engine is further to insert the one or more micro-operations 
into the execution pipeline directly (Bui: Paragraphs 20 and 26-27)(Micro-operations are 
instructions that perform an operation on the processor. The RSE has the ability to 
save registers to the backing store and thus inherently has the ability to generate micro- 
operations to perform the store operations.). 

Bui and Panwar failed to teach the register stack engine is further to insert the 
one or more micro-operations into the execution pipeline indirectly, via a micro-op 
generator. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to move the functionality of the RSE producing micro-ops to another 
functional unit. It also would have been obvious to one of ordinary skill in the art that 
this functional unit that now produces micro-ops would also insert the micro-ops into the 
processor for execution. In addition, according to "In re Japikse" (181 F.2d 1019, 86 
USPQ 70 (CCPA 1950)), shifting the location of parts doesn't give patentability over 
prior art. 

17. As per claim 14: 

Bui and Panwar disclosed the apparatus of claim 1, further comprising: 
A renamerto rename one or more logical registers indicated in the one or more 
micro-operations (Panwar: Figure 2 element 204, column 5 lines 66-67 continued to 
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column 6 lines 1-18)(The combination result in the register stack operations in eager 
mode being renamed, along with other operations executing within the processor.). 

18. As per claim 15: 

Bui and Panwar disclosed the apparatus of claim 1, wherein: 
Each of the micro-operations is of a format that includes a single explicit 
destination operand and two explicit source operands (Bui: Paragraphs 19 and 20)(lt , s 
obvious to one of ordinary skill in the art at the time of the invention that the spill/fill 
operation could have three registers for storing the physical register to move, the pointer 
to the backing store, and a displacement value to state where to store the physical 
register value within the backing store.). 

19. As per claim 16: 

Bui disclosed a system comprising: 

A memory to store an instruction, the memory including a backing store to store 
one or more spilled values (Bui: Figure 1 element 20, paragraph 17); and 

Wherein the processor includes a register stack engine to generate, responsive 
to the instruction, one or more micro-operations to cause a register stack operation (Bui: 
Paragraph 20)(The spill/fill operations are done by load/store instructions generated by 
the RSE.). 

Bui failed to teach a processor coupled to the memory, a scheduler; and wherein 
the scheduler is to perform out-of-order scheduling for a set of micro-operations, 
wherein the set of micro-operations includes the one or more micro-operations to cause 
a register stack operation as well as other micro-operations. 
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However, Panwar disclosed a processor coupled to the memory (Panwar: Figure 
1 element 102, column 4 lines 45-60). 

A scheduler (Panwar: Figure 2 element 206, column 6 lines 19-50)(Bui: 
Paragraphs 26-30)(Panwar disclosed an instruction scheduler for scheduling 
instructions in a window-based processor. When combined with Bui in the eager mode, 
instructions are scheduled to work ahead and save the contents of the register stack to 
memory in anticipation of a stack overflow condition.); 

Wherein the scheduler is to perform out-of-order scheduling for a set of micro- 
operations, wherein the set of micro-operations includes the one or more micro- 
operations to cause a register stack operation as well as other micro-operations 
(Panwar: Figure 2 element 206, column 6 lines 19-50)(Bui: Paragraphs 26-30)(Panwar 
disclosed an instruction scheduler for scheduling instructions in a window-based 
processor. When combined with Bui in the eager mode, instructions are scheduled to 
work ahead and save the contents of the register stack to memory in anticipation of a 
stack overflow condition. One of ordinary skill in the art at the time of the invention 
would realize that this is done while other micro-operations are executing in the 
processor of Bui. Thus, one of ordinary skill in the art at the time of the invention would 
realize that these operations to save the contents of the register stack in an eager mode 
of operations results in scheduling these operations along with other operations that the 
processor executes.). 

Bui disclosed a method of spilling and filling register windows in a register . 
window environment, but failed to disclose a processor that the method would be used 
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in. Panwar disclosed a processor that uses register windows. The advantage of using 
the method of Bui is that register windows can be dynamically spilled and filled with 
normal processing functions and thus the latency of these spill and fill operations can be 
overlapped with useful program work (Bui: Paragraph 15). The advantage of 
dynamically spilling/filling register windows would have motivated one to use this 
method on a register windowed processor, such as Panwar's. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the register 
spilling/filling method on the processor of Panwar for the advantage of hiding the latency 
of register window operations with useful work. 

20. As per claim 17: 

Bui and Panwar disclosed the system of claim 16, wherein: 
The memory is a DRAM (Official notice is given that the memory could have 
been a DRAM.). 

21. As per claim 18: 

Bui and Panwar disclosed the system of claim 16, wherein: 

The processor further includes an architectural renamer to rename registers to 

support register windowing (Bui: Paragraph 15)(The instruction operands are renamed 

so that they point to the correct register window.). 

22. As per claim 19: 

Bui and Panwar disclosed the system of claim 16, wherein: 
The processor further includes an out-of-order rename unit to map logical 
registers to physical registers in order to increase parallelism (Panwar: Figure 2 element 
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204, column 5 lines 66-67 continued to column 6 lines 1-18). 

23. As per claim 20: 

Claim 20 essentially recites the same limitations of claim 3. Therefore, claim 20 
is rejected for the same reasons as claim 3 

24. As per claim 21 : 

Claim 21 essentially recites the same limitations of claim 5. Therefore, claim 21 
is rejected for the same reasons as claim 5 

25. As per claim 22: 

Claim 22 essentially recites the same limitations of claim 1 1 . Therefore, claim 22 
is rejected for the same reasons as claim 11. 

26. As per claim 23: 

Bui and Panwar disclosed the system of claim 22, wherein: 
The scheduler is to consider the set of micro-operations for out-of-order 
scheduling such that the other micro-operations and the one or more micro-operations 
are to be scheduled in an intermingled fashion (Panwar: Figure 2 element 206, column 
6 lines 19-50)(Bui: Paragraphs 26-30)(Panwar disclosed an instruction scheduler for 
scheduling instructions in a window-based processor. When combined with Bui in the 
eager mode, instructions scheduled issued to work ahead and save the contents of the 
register stack to memory in anticipation of a stack overflow condition. One of ordinary 
skill in the art at the time of the invention would realize that this is done while other 
micro-operations are executing in the processor of Bui. Thus, one of ordinary skill in the 
art at the time of the invention would realize that these operations to save the contents 
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of the register stack in an eager mode of operations results in scheduling these 
operations along with other operations that the processor executes. Since the register 
stack operations and other operations are scheduled together in eager mode, they are 
then scheduled in an intermingled fashion.). 
27. As per claim 24: 

Bui disclosed a method comprising: 

Performing an architectural rename stage for an instruction, in order to support 
register windowing (Bui: Paragraph 15)(The instruction operands are renamed so that 
they point to the correct register window.). 

Bui failed to teach performing an out-of-order rename stage for each of the one 
or more micro-operations generated for the instruction. 

However, Panwar disclosed performing an out-of-order rename stage for each of 
the one or more micro-operations generated for the instruction (Panwar: Figure 2 
element 204, column 5 lines 66-67 continued to column 6 lines 1-18)(Bui: Paragraphs 
26-30)(Panwar disclosed a rename stage for executing instruction out-of-order in a 
window-based processor. When combined with Bui in the eager mode, instructions are 
renamed and scheduled to work ahead and save the contents of the register stack to 
memory in anticipation of a stack overflow condition. One of ordinary skill in the art at 
the time of the invention would realize that this is done while other micro-operations are 
executing in the processor of Bui. Thus, one of ordinary skill in the art at the time of the 
invention would realize that these operations to save the contents of the register stack 
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in an eager mode of operations results in scheduling these operations along with other 
operations that the processor executes.). 

Performing register renaming to support out-of-order execution is a well-known 
method of increasing performance in processors. Letting independent instructions to 
execute out-of-order and finish in-order increases the performance. One of ordinary 
skill in the art would have been motivated by the performance increase to implement 
out-of-order execution. Thus, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to implement out-of-order execution for the advantages of 
increased performance. 

28. As per claim 25: 

Bui and Panwar disclosed the method of claim 24 wherein: 
The instruction is a procedure call instruction to invoke a new procedure (Bui: 
Paragraphs 24 and 25); and 

Performing an architectural rename stage further comprises renaming physical 
register operands for a current procedure such that output registers for the current 
procedure are identified as input registers for the new procedure (Bui: Paragraph 
15)(The instruction operands are renamed so that they point to the correct register 
window. The output and input operands are inherently both renamed to correctly point 
to the register needed to be accessed.). 

29. As per claim 26: 

Bui and Panwar disclosed the method of claim 24 wherein: 

Performing an architectural rename stage further comprises renaming a first 



Application/Control Number: 10/712,618 Page 13 

Art Unit: 2183 

input register to a predetermined physical register number (Bui: Paragraph 15)(lfs 
inherent that the register will be renamed to a predetermined physical register number 
so that the renamed register will be correctly mapped to a register window.). 

30. As per claim 27: 

Bui and Panwar disclosed the method of claim 24, further comprising: 
Generating one or more micro-operations to implement the instruction (Bui: 

Figure 1, paragraph 20)(The spill/fill operations are done by load/store instructions 

generated by the RSE.). 

31. As per claim 28: 

Bui and Panwar disclosed the method of claim 27 wherein: 
Generating one or more micro-operations further comprises generating a micro- 
op to perform a desired memory operation (Bui: Figure 1, paragraph 20)(The spill/fill 
operations are done by load/store instructions generated by the RSE.). 

32. As per claim 29: 

Bui and Panwar disclosed the method of claim 27 wherein: 
Generating one or more micro-operations further comprises generating a micro- 
op to perform an arithmetic operation associated with a register stack engine ("RSE") 
operation (Bui: Paragraphs 19 and 21)(An arithmetic operation is inherent when using 
the backing store pointer or the backing load pointer for calculating the correct address 
to which the data will be stored.). 

33. As per claim 30: 

Bui and Panwar disclosed the method of claim 27 wherein: 
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Generating one or more micro-operations further comprises generating a micro- 
op to perform a bit manipulation operation associated with a register stack engine 
("RSE") operation (Bui: Paragraph 21)(Bit manipulation is performed on the implicit 
status register.). 

34. As per claim 31: 

Bui and Panwar disclosed the method of claim 24 wherein: 
Performing an out-of-order rename stage further comprises mapping an 
architectural register to a physical rename register in order to minimize data 
dependencies (Panwar: Figure 2 element 204, column 5 lines 66-67 continued to 
column 6 lines 1-18). 

35. As per claim 32: 

Bui disclosed a method, comprising: 

Generating one or more micro-operations to perform a register stack engine 
("RSE") operation (Bui: Paragraph 20)(The spill/fill operations are done by load/store 
instructions generated by the RSE.); and 

Inserting the one or more micro-operations into an execution pipeline (Bui: 
Paragraphs 26-27)(The RSE inserts store operations into the pipeline as the register 
pressure builds.); 

Wherein the RSE operation is to support register windowing (Bui: Paragraphs 14- 

15). 

Bui failed to teach where the pipeline includes an out-of-order rename stage for 
each of the one or more micro-operations. 
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However, Panwar disclosed where the pipeline includes an out-of-order rename 
stage for each of the one or more micro-operations (Panwar: Figure 2 element 204, 
column 5 lines 66-67 continued to column 6 lines 1-18)(Bui: Paragraphs 26-30)(Panwar 
disclosed a rename stage for executing instruction out-of-order in a window-based 
processor. When combined with Bui in the eager mode, instructions are renamed and 
scheduled to work ahead and save the contents of the register stack to memory in 
anticipation of a stack overflow condition. One of ordinary skill in the art at the time of 
the invention would realize that this is done while other micro-operations are executing 
in the processor of Bui. Thus, one of ordinary skill in the art at the time of the invention 
would realize that these operations to save the contents of the register stack in an eager 
mode of operations results in scheduling these operations along with other operations 
that the processor executes.). 

Performing register renaming to support out-of-order execution is a well-known 
method of increasing performance in processors. Letting independent instructions to 
execute out-of-order and finish in-order increases the performance. One of ordinary 
skill in the art would have been motivated by the performance increase to implement 
out-of-order execution. Thus, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to implement out-of-order execution for the advantages of 
increased performance. 
36. As per claim 33: 

Claim 33 essentially recites the same limitations of claims 3 and 4. Therefore, 
claim 33 is rejected for the same reasons as claims 3 and 4. 
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37. As per claim 34: 

Bui and Panwar disclosed the method of claim 33, wherein: 
Generating a store micro-operation further comprises generating a store micro- 
operation to store data associated with the spill operation to a backing store in a 
memory (Bui: Paragraph 20). 

38. As per claim 35: 

Bui and Panwar disclosed the method claim of 32, wherein: 
Generating one or more micro-operations further comprises generating a micro- 
operation to operate on an implicit operand (Bui: Paragraphs 19 and 21)(The backing 
store pointer, load pointer, and status register are all implicit operands.). 

39. As per claim 36: 

Bui and Panwar disclosed the method of claim 35, wherein: 
Generating one or more micro-operations further comprises generating a micro- 
operation to perform an arithmetic operation on an implicit operand (Bui: Paragraphs 19 
and 21)(An arithmetic operation is inherent when using the backing store pointer or the 
backing load pointer for calculating the correct address to which the data will be 
stored.). 

40. As per claim 37: 

Bui and Panwar disclosed the method of claim 35, wherein: 
Generating one or more micro-operations further comprises generating a micro- 
operation to perform a bit-manipulation operation on an implicit operand (Bui: Paragraph 
21)(Bit manipulation is performed on the implicit status register.). 
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41. As per claim 38: 

Bui and Panwar disclosed the method of claim 35, wherein: 

The implicit operand is a status bit collection register (Bui: Paragraph 21). 

42. As per claim 39: 

Bui and Panwar disclosed the method of claim 35, wherein: 
Generating a micro-operation to operate on an implicit operand further comprises 
generating a micro-operation to collect a status bit into the implicit operand (Bui: 
Paragraph 21)(The status register is copied to the backing store as well as the data at 
the end of the transfer of the register window operation.). 

43. As per claim 40: 

Bui and Panwar disclosed the method of claim 35, wherein: 

Generating a micro-operation to operate on an implicit operand further comprises . 
generating a micro-operation to restore a status bit value from the implicit operand (Bui: 
Paragraph 22)(The status register is restored via the backing store upon a fill operation 
being finished.). 

44. As per claim 41: 

Claim 41 essentially recites the same limitations of claims 5 and 6. Therefore, 
claim 41 is rejected for the same reasons as claims 5 and 6. 

45. As per claim 42: 

Bui and Panwar disclosed the method of claim 41, wherein: 
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Generating a load micro-operation further comprises generating a load micro- 
operation to load data associated with the fill operation from a backing store in a 
memory into a register (Bui: Paragraph 20). 

46. Claim 9 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over Bui 
(U.S. 2002/0056024), in view of Panwar et al. (U.S. 5,941,977), further in view of 
Sharangpani et al. (U.S. 6,065,1 15). 

47. As per claim 9: 

Bui and Panwar disclosed the apparatus of claim 2. 

Bui and Panwar failed to teach a micro-operation queue and wherein inserting 
the one or more micro-operations into the execution pipeline further comprises inserting 
the micro-operations into the micro-operation queue. 

However, Sharangpani disclosed a micro-operation queue (Sharangpani: Figure 
3 element 310, column 6 lines 15-29); and 

Wherein inserting the one or more micro-operations into the execution pipeline 
further comprises inserting the micro-operations into the micro-operation queue 
(Sharangpani: Figure 3 element 310, column 6 lines 15-29)(The combination of 
Sharangpani and Bui results in the RSE operations being first put into a queue before 
being sent to the execution pipeline.). 

The advantage of having a micro-operational queue is that it provides a storage 
for micro-ops that are ready to execute, but are waiting for an execution unit. The use 
of the storage device as a holding place for instructions would have motivated one of 
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ordinary skill in the art at the time of the invention to implement a micro-op queue. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the micro-op queue for the advantage of storing instructions 
ready to execute. 

48. Claims 10-13 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Bui (U.S. 2002/0056024), in view of Panwar et al. (U.S. 5,941 ,977), further in view of 
Kahle et al. (U.S. 6,654,869). 

49. As per claim 10: 

Bui and Panwar disclosed the apparatus of claim 1 , wherein: 

The register window operation is associated with an implicit operand (Bui: 
Paragraph 19)(The backing store pointer is an implicit operand.); and 

Bui and Panwar failed to teach the one or more micro-operations includes a 
micro-operation that indicates the implicit operand as an explicit operand. 

However, Kahle disclosed the one or more micro-operations includes a micro- 
operation that indicates the implicit operand as an explicit operand (Kahle: Column 3 
lines 25-38)(The macroinstructions contain the implied or implicit operands with the 
instruction and when broken into micro-operations, contain formerly implied operands 
as now explicit operands.). 

The advantage of including explicit operands within instructions is that it 
facilitates faster execution of the instructions (Kahle: Column 3 lines 35-38). The 
advantage of executing the micro-operations faster would have motivated one of 
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ordinary skill in the art to implement converting implied operands to explicit operands for 
a micro-operation. Thus, it would have been obvious to one of ordinary skill in the art to 
add the functionality of converting implied operands to explicit operands for micro- 
operations for the advantage of quicker execution. 

50. As per claim 1 1 : 

Bui, Panwar, and Kahle disclosed the apparatus of claim 10, wherein: 

The implicit operand is a status bit collection register (Bui: Paragraph 21-22). 

51. As per claim 12: 

Bui, Panwar, and Kahle disclosed the apparatus of claim 10, wherein: 
The implicit operand is a store pointer register (Bui: Paragraph 19)(The backing 
store pointer is an implicit operand.). 

52. As per claim 13: 

Bui, Panwar, and Kahle disclosed the apparatus of claim 10, wherein: 
The implicit operand is a load pointer register (Bui: Paragraph 19)(The backing 
load pointer is an implicit operand.). 

53. Claims 43-44 and 49-51 are rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Bui (U.S. 2002/0056024), in view of Panwar et al. (U.S. 5,941,977), 
further in view of Henry et al. (U.S. 6,587,929). 

54. As per claim 43: 

Bui and Panwar disclosed the method of claim 32, wherein: 

The RSE operation is a spill operation (Bui: Paragraphs 14 and 15); and 
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Bui and Panwar failed to teach generating one or more micro-operations further 
comprises generating a micro-operation to assign data associated with the spill 
operation to one half of a double-wide data register. 

However, Henry disclosed generating one or more micro-operations further 
comprises generating a micro-operation to assign data associated with the spill 
operation to one half of a double-wide data register (Henry: Figure 2 element 224, 
column 7 lines 63-67 continued to column 8 lines 1-11)(Henry disclosed a method of 
write combining two write instructions that write to adjacent locations. The write data is 
stored within the write buffer until it will eventually be written to memory. The advantage 
of using a register in this situation is that the instruction that will eventually write the data 
to memory will be able to explicitly reference the data and will be able to perform the 
operation faster. Thus, it would have been obvious to one of ordinary skill in the art at 
the time of the invention that a register could have also been used as the temporary 
storage of the data.). 

Write combining will take two stores of data that need to be written to memory 
and combine them into a single memory access. The advantage of write combining is 
that steps such as arbitration, address, error, and completion phases can be eliminated 
when combining two writes into a single write operation (Henry: Column 1 lines 38-56). 
Additional time will also be saved from only having to perform a single memory access 
compared to two memory accesses. These advantages would have motivated one of 
ordinary skill in the art to implement write combining into the processor of Bui. Thus, it 
would have been obvious to one of ordinary skill in the art to implement write combining 
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in the register windowed processor of Bui for the advantage of increased memory 
access performance and improving write throughput to the memory. 

55. As per claim 44: 

Bui, Panwar, and Henry disclosed the method of claim 43, further comprising: 
Generating one or more micro-operations to store the contents of the double- 
wide data register to a backing store (Henry: Figure 2 element 224, column 7 lines 63- 
67 continued to column 8 lines 1-11)(The combination of Bui and Henry results in the 
write combining data register being written to the backing store.). 

56. As per claim 49: 

Bui and Panwar disclosed the method of claim 32, wherein: 

The RSE operation is a fill operation (Bui: Paragraphs 14 and 15); and 

Bui and Panwar failed to teach generating one or more micro-operations further 

comprises generating a micro-operation to obtain a double-wide data value from a 

backing store. 

However, Henry disclosed generating one or more micro-operations further 
comprises generating a micro-operation to obtain a double-wide data value from a 
backing store (Henry: Figure 2 element 224, column 7 lines 63-67 continued to column 
8 lines 1-1 1)(Henry disclosed a method of write combining two write instructions that 
write to adjacent locations. The write data is stored within the write buffer until it will 
eventually be written to memory. The advantage of using a register in this situation is 
that the instruction that will eventually write the data to memory will be able to explicitly 
reference the data and will be able to perform the operation faster. One of ordinary skill 
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in the art would realize that this process would also be beneficial when reading memory 
and two consecutive reads could be combined into one to put.the data into the register 
with the same benefits. Thus, it would have been obvious to one of ordinary skill in the 
art at the time of the invention that a register could have also been used as the 
temporary storage of the data.). 

Write combining will take two stores of data that need to be written to memory 
and combine them into a single memory access. The advantage of write combining is 
that steps such as arbitration, address, error, and completion phases can be eliminated 
when combining two writes into a single write operation (Henry: Column 1 lines 38-56). 
Additional time will also be saved from only having to perform a single memory access 
compared to two memory accesses. One of ordinary skill in the art would realize that 
this process would also be beneficial when reading memory and two consecutive reads 
could be combined into one to put the data into the register with the same benefits. 
These advantages would have motivated one of ordinary skill in the art to implement 
write combining into the processor of Bui. Thus, it would have been obvious to one of 
ordinary skill in the art to implement write combining in the register windowed processor 
of Bui for the advantage of increased memory access performance and improving write 
throughput to the memory. 
57. As per claim 50: 

Bui, Panwar, and Henry disclosed the method of claim 49, further comprising: 
Generating one or more micro-operations to assign one half of the double-wide 
data value to a general register (Henry: Figure 2 element 224, column 7 lines 63-67 
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continued to column 8 lines 1-1 1)(The temporary register holds two register values and 
it would have been obvious to one of ordinary skill in the art at the time of the invention 
that each register value needs to be loaded back into the appropriate register window.). 

58. As per claim 51: 

Bui, Panwar, and Henry disclosed the method of claim 49, further comprising: 
Generating one or more micro-operations to assign one half of the double-wide 
data value to a status bit collection register (Henry: Figure 2 element 224, column 7 
lines 63-67 continued to column 8 lines 1-11)(Bui: Paragraph 21)(The temporary 
register holds two register values and it would have been obvious to one of ordinary skill 
in the art at the time of the invention that each register value needs to be loaded back 
into the appropriate register within register window or the status register if all register 
window values have been loaded.). 

59. Claims 45-48 and 52-55 are rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Bui (U.S. 2002/0056024), in view of Panwar et al. (U.S. 5,941,977), 
in view of Henry et al. (U.S. 6,587,929), further in view of Ross et al. (U.S. 6,314,513) 

60. As per claim 45: 

Bui, Panwar, and Henry disclosed the method of claim 43, wherein generating 
one or more micro-operations further comprises: 

Bui, Panwar, and Henry failed to teach determining whether a pre-determined 
number of prior spill operations has been performed; if not, generating a micro- 
operation to assign general register data to the one half of a double-wide data register 
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value; and otherwise, generating a micro-operation to assign status data to the one half 
of the double-wide data register. 

However, Ross disclosed determining whether a pre-determined number of prior 
spill operations has been performed (Ross: Figure 14 element 2126, column 19 lines 
57-67 and column 20 lines 22-48)(The collection register being at capacity means that 
all spills have been completed for a register window.); 

If not, generating a micro-operation to assign general register data to the one half 
of a double-wide data register value (Ross: Figure 14 element 2126, column 19 lines 
57-67 and column 20 lines 22-48)(Henry: Figure 2 element 224, column 7 lines 63-67 
continued to column 8 lines 1-1 1)(The result of combining Ross with Bui and Henry is 
that registers within the register window are stored into the write combining register until 
all have been transferred, which results when the predetermined number has been 
met.); and 

Otherwise, generating a micro-operation to assign status data to the one half of 
the double-wide data register (Ross: Figure 14 element 2126, column 19 lines 57-67 
and column 20 lines 22-48)(Henry: Figure 2 element 224, column 7 lines 63-67 
continued to column 8 lines 1-1 1)(The result of combining Ross with Bui and Henry is 
that registers within the register window are stored into the write combining register until 
all have been transferred, which results when the predetermined number has been met. 
Once met, the last step is to store the status register to the backing store, which is 
initially stored in the write combining register.). 

The advantage of making a determination of if a pre-determined number of spills 
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or fills occur is that then the processor will know that the status information can now be 
spilled or filled into the backing store or status register respectfully. The advantage of 
knowing when the spill or fill status information would have motivated one of ordinary 
skill in the art to implement checking for a pre-determined number of spills or fills. Thus, 
it would have been obvious to one of ordinary skill in the art to implement checking for a 
pre-determined number of spills or fills so that the status information can be properly 
spilled or filled from the backing store and the status register respectively. 

61. As per claim 46: 

Bui, Panwar, Henry, and Ross disclosed the method of claim 45, further 
comprising: 

If the pre-determined number of prior spill operations has not been performed, 
generating a micro-operation to merge a status bit into a status collection variable 
(Ross: Figure 14 element 2124, column 19 lines 57-67 continued to column 20 lines 1- 
22). 

62. As per claim 47: 

Bui, Panwar, Henry, and Ross disclosed the method of claim 45, further 
comprising: 

Generating one or more additional micro-operations to perform a second spill 
operation (Bui: Paragraph 20); 

Wherein generating the one or more additional micro-operations includes: 

Generating a micro-operation to assign general register data to the other 
half of the double-wide data register (Henry: Figure 2 element 224, column 7 
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lines 63-67 continued to column 8 lines 1-1 1)(lt would have been obvious to one 
of ordinary skill in the art that when putting the spill data into the write combining 
register that one spill operation would write into one half and the other spill 
operation would write into the other. Otherwise, spill data would be overwritten 
and never properly saved.); and 

Generating a micro-operation to store the double-wide data register value 
to a backing store (Henry: Figure 2 element 224, column 7 lines 63-67 continued 
to column 8 lines 1-11)(The combination of Bui and Henry results in the write 
combining data register being written to the backing store). 
63. As per claim 48: 

Bui, Panwar, Henry, and Ross disclosed the method of claim 47, wherein 
generating one or more additional micro-operations further comprises: 

Generating the micro-operation to assign general register data to the other half of 
the double-wide data register (Henry: Figure 2 element 224, column 7 lines 63-67 
continued to column 8 lines 1-1 1)(lt would have been obvious to one of ordinary skill in 
the art that when putting the spill data into the write combining register that one spill 
operation would write into one half and the other spill operation would write into the 
other. Otherwise, spill data would be overwritten and never properly saved.) only if a 
predetermined number of prior spill operations has occurred (Ross: Figure 14 element 
2126, column 19 lines 57-67 and column 20 lines 22-48)(The collection register being at 
capacity means that all spills have been completed for a register window.); 

Otherwise, generating a micro-operation to assign status data to the other half of 



Application/Control Number: 10/712,618 Page 28 

Art Unit: 2183 

the double-wide data register (Ross: Figure 14 element 2126, column 19 lines 57-67 
and column 20 lines 22-48)(Henry: Figure 2 element 224, column 7 lines 63-67 
continued to column 8 lines 1-1 1)(The result of combining Ross with Bui and Henry is 
that registers within the register window are stored into the write combining register until 
all have been transferred, which results when the predetermined number has been met. 
Once met, the last step is to store the status register to the backing store, which is 
initially stored in the write combining register. It would have been obvious to one of 
ordinary skill in the art that when putting the status data into the write combining register 
that the status operation would write into the other half not currently occupied by spill 
data. Otherwise, spill data would be overwritten and never properly saved). 
64. As per claim 52: 

Bui, Panwar, and Henry disclosed the method of claim 49, wherein generating 
one or more micro-operations further comprises: 

Bui, Panwar, and Henry failed to teach determining whether a pre-determined 
number of prior operations has been performed; if not, generating a micro-operation to 
assign one half of the double-wide data register value to a general register; and 
otherwise, generating a. micro-operation to assign one half of the double-wide data 
register value to a status collection register. 

However, Ross disclosed determining whether a pre-determined number of prior 
operations has been performed (Ross: Figure 15, element 2146, column 20 lines 57-67 
continued to column 21 lines 1-37); 

If not, generating a micro-operation to assign one half of the double-wide data 
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register value to a general register (Ross: Figure 15, element 2146, column 20 lines 57- 
67 Continued to column 21 lines 1-37)(Henry: Figure 2 element 224, column 7 lines 63- 
67 continued to column 8 lines 1-1 1)(The result of combining Ross with Bui and Henry 
is that registers within the backing store are loaded into the write combining register 
until all have been transferred, which results when the predetermined number has been 
met. It's inherent that then these registers stored in the write combining register are 
loaded into the appropriate register within the register window.); and 

Otherwise, generating a micro-operation to assign one half of the double-wide 
data register value to a status collection register (Ross: Figure 15, element 2146, 
column 20 lines 57-67 continued to column 21 lines 1-37)(Henry: Figure 2 element 224, 
column 7 lines 63-67 continued to column 8 lines 1-11)(The result of combining Ross 
with Bui and Henry is that registers within the backing store are loaded into the write 
combining register until all have been transferred, which results when the 
predetermined number has been met. It's inherent that once all registers have been put 
back into the register window, then the status register is restored.); 

The advantage of making a determination of if a pre-determined number of spills 
or fills occur is that then the processor will know that the status information can now be 
spilled or filled into the backing store or status register respectfully. The advantage of 
knowing when the spill or fill status information would have motivated one of ordinary 
skill in the art to implement checking for a pre-determined number of spills or fills. Thus, 
it would have been obvious to one of ordinary skill in the art to implement checking for a 
pre-determined number of spills or fills so that the status information can be properly 
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spilled or filled from the backing store and the status register respectively. 

65. As per claim 53: 

Bui, Panwar, Henry, and Ross disclosed the method of claim 52, further 
comprising: 

If the pre-determined number of prior fill operations has not been performed, 
generating a micro-operation to extract a status bit from a status collection register 
(Ross: Figure 15 element 2144, column 20 lines 57-67 continued to column 21 lines 1- 
37). 

66. As per claim 54: 

Bui, Panwar, Henry, and Ross disclosed the method of claim 52, further 
comprising: 

Generating one or more additional micro-operations to perform a second fill 
operation (Bui: Paragraph 20); 

Wherein generating the one or more additional micro-operations includes: 

Generating a micro-operation to assign the other half of the double-wide 
data register data to a general register (Henry: Figure 2 element 224, column 7 
lines 63-67 continued to column 8 lines 1-1 1)(lt would have been obvious to one 
of ordinary skill in the art that when putting the fill data into the write combining 
register that one fill operation would write into one half and the other fill operation 
would write into the other. Otherwise, fill data would be overwritten and never 
properly loaded. It's inherent that both data loaded are put into the appropriate 
registers within the register window.); 
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67. As per claim 55: 

Bui, Panwar, Henry, and Ross disclosed the method of claim 54, wherein 
generating one or more additional micro-operations further comprises: 

Generating the micro-operation to assign a general register to the other half of 
the double-wide data register value only if a predetermined number of prior fill 
operations has occurred (Ross: Figure 15, element 2146, column 20 lines 57-67 
continued to column 21 lines 1-37)(Henry: Figure 2 element 224, column 7 lines 63-67 
continued to column 8 lines 1-11)(lt would have been obvious to one of ordinary skill in 
the art that when putting the fill data into the write combining register that one fill 
operation would write into one half and the other fill operation would write into the other. 
Otherwise, fill data would be overwritten and never properly loaded.); 

Otherwise, generating a micro-operation to assign the other half of the double- 
wide data register to a status collection register (Ross: Figure 14 element 2126, column 
19 lines 57-67 and column 20 lines 22-48)(Henry: Figure 2 element 224, column 7 lines 
63-67 continued to column 8 lines 1-1 1)(lt would have been obvious to one of ordinary 
skill in the art that when putting the status data into the write combining register that the 
status operation would write into the other half not currently occupied by fill data. 
Otherwise, fill data would be overwritten and never properly loaded. It's inherent that 
this status register information is loaded into the status register.). 



Response to Arguments 
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68. The arguments presented by Applicant in the response, received on 1 0/6/2006 
are partially considered persuasive: 

69. Applicant argues "Bui failed to teach or suggest out-of order scheduling or out-of 
order execution of micro-operations for register window operations such as spills and 
fills" for claims 1 and 16. 

This argument is found to be persuasive for the following reason. The examiner 
agrees that Bui along does not teach these limitations. However, a new ground of 
rejection has been given due to amendment. 

70. Applicant argues "Panwar scheduler doesn't insert micro-operations for a register 
window micro-operation into an execution pipeline or schedule such micro-ops." 

This argument is found to be persuasive for the following reason. The examiner 
agrees that Panwar alone doesn't teach this limitation. However, the combination of Bui 
and Panwar disclosed scheduling register stack operations into the pipeline. 

Also, in response to applicant's arguments against the references individually, 
one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. 
Cir. 1986). 

71 . Applicant argues "Panwar failed to teach performing an out-of-order rename 
stage for each of the one or more micro-operations generated for the instruction" for 
claims 24 and 32. 
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This argument is not found to be persuasive for the following reason. Panwar 
disclosed a rename stage for executing instruction out-of-order in a window-based 
processor. When combined with Bui in the eager mode, instructions are renamed and 
scheduled to work ahead and save the contents of the register stack to memory in 
anticipation of a stack overflow condition. One of ordinary skill in the art at the time of 
the invention would realize that this is done while other micro-operations are executing 
in the processor of Bui. Thus, one of ordinary skill in the art at the time of the invention 
would realize that these operations to save the contents of the register stack in an eager 
mode of operations results in scheduling these operations along with other operations 
that the processor executes. 

Also, in response to applicant's arguments against the references individually, 
one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. 
Cir. 1986). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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The following is text cited from 37 CFR 1.1 11(c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jacob Petranek whose telephone number is 571-272- 
5988. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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